The objective of this study is to describe the maternal characteristics, pregnancy complications, and birth outcomes among a representative sample of Rhode Island women with disabilities who recently gave birth.
Women with chronic physical disabilities are as equally likely as their nondisabled peers to be currently pregnant but are at greater risk for having multiple chronic conditions and are more likely to report fair to poor health than other women. 2, 3 Mitra et al 4 documented the increased risk of postpartum depression, physical abuse during pregnancy, 5 and smoking before, during, and after pregnancy among women with heterogenous disabilities compared with other women. 6 Others have also documented the increased risk of adverse maternal outcomes in women with specific disabilities. [7] [8] [9] [10] To the best of our knowledge, however, there are no population-based studies that examine the maternal characteristics, pregnancy complications, and birth outcomes among women with a spectrum of disabilities. 1 To fill this gap, we used Pregnancy Risk Assessment Monitoring System (PRAMS) data 11 to present the descriptive epidemiology of pregnancy among women with disabilities; to examine maternal characteristics; pregnancy complications; health care utilization before, during, and after pregnancy; and birth outcomes of a representative sample of women with disabilities. On the basis of previous findings on the association between pregnancy complications and birth outcomes and disability status, [2] [3] [4] [5] [6] [7] [8] [9] [10] we hypothesized that women with disabilities will have worse prenatal and postpartum health care experiences as evidenced by less access to care, greater numbers of pregnancy complications, and poorer birth outcomes than other women.
METHODS

Study Participants
Study data were obtained from the 2002-2011 Rhode Island (RI) PRAMS, a population-based surveillance system that collects state-specific, cross-sectional data on maternal attitudes and experiences before, during, and shortly after pregnancy. RI is one of only 2 states to include disability status items in the PRAMS and the only state to have accrued 10 years of data on disability status; the study sample was thus limited to RI. During 2002-2011, 9324 RI women were sampled and the weighted response rate ranged from 69.2% to 71.7%. Details about the purpose, sampling methods, and data collection of the PRAMS are available elsewhere. 11, 12 Measures Disability status in the RI PRAMS survey was ascertained by responses to the following question: "Are you limited in any way in any activities because of physical, mental, or emotional problems?" We obtained maternal demographic characteristics, prepregnancy health status, health behaviors, health care utilization, pregnancy experiences and complications, birth outcomes, and postpartum health care utilization from birth certificate data or PRAMS survey items.
PRAMS items related to prepregnancy and predelivery health behaviors, health status, and health care utilization included pregnancy intention, height and weight, exercise, vitamin use, diagnosis of asthma or diabetes, screening and treatment for high blood pressure and diabetes, and dental care.
Pregnancy-related health behaviors and complications were obtained from PRAMS items related to maternal smoking or drinking, pregnancy complications, stressful life events, physical abuse and perception of safety in respondents' neighborhoods, prenatal care as measured by the Adequacy of Prenatal Care Utilization Index (APNCU), 13 derived from information on the birth certificate, categorized based on initiation of care during first trimester and total number of visits. Additional pregnancy-related health care utilization items from PRAMS related to HIV testing, influenza vaccination, and dental care.
Preterm birth (< 37 wk), low-birth-weight (< 2500 g), infant transfer to ICU and length of hospital stay, method of delivery, and infant mortality were derived from birth certificates.
Survey items elicited information on postnatal experiences and health care utilization, including maternal postpartum support, postpartum check-up, infant health care visits, health care worker availability, postnatal tests for hearing loss and genetic conditions, and breastfeeding.
Analytic Methods
Overall trends and differential trends over time did not differ by disability status. Data from all years were therefore combined for analysis. We present point estimates and 95% confidence intervals of all indicators by disability status. Bivariate analyses compared between-group differences in these characteristics. SAS Software, Version 9.1, (SAS Institute Inc., Cary, NC) and SUDAAN Version 10 (RTI International, Research Triangle Park, NC) were used to account for the complex PRAMS survey design. The University of Massachusetts Medical School Institutional Review Board approved the use of the RI PRAMS data in this study.
RESULTS
Overall, 6.7% (95% CI, 6.2-7.2) of RI women who recently gave birth reported having a disability. Women with disabilities were younger, less educated, more likely to be unmarried, receive public insurance, and have a household poverty status r100% of Federal Poverty Level compared with women without disabilities ( Table 1) .
Approximately 85% of women with a disability intended to become pregnant compared with nearly 92% of those with no disabilities ( Table 2 ). Before pregnancy, women with disabilities were less likely to be a healthy weight, take a prenatal vitamin every day, have a prepregnancy teeth cleaning, were more likely to have ever been diagnosed with diabetes or asthma, and currently have asthma than their nondisabled peers.
With respect to pregnancy characteristics and experiences, women with disabilities were over twice as likely to smoke and more likely to report a medical complication during pregnancy compared with women without disabilities ( Table 3) . Specific medical problems more common among women with disabilities included vaginal bleeding, kidney/ bladder infections, nausea, injury due to a car crash, preterm labor, and premature rupture of membranes. Compared with other women, women with disabilities were more likely to report experiencing stressful life events and physical abuse during pregnancy, and over twice as likely to report feeling unsafe in their neighborhood than women without disabilities.
Nearly 84% of nondisabled women received prenatal care in their first trimester, compared with approximately 78% of women with disabilities. Women with disabilities were nearly twice as likely to begin prenatal care after their first trimester, and more likely to report inadequate prenatal care based on the APNCU than their nondisabled counterparts. Significant differences in the receipt of oral health care were also noted. Women with disabilities were more likely to receive an HIV test during pregnancy than women with no disabilities, but no more likely to be offered or administered a flu vaccine. Over 10% of women with disabilities had a low-birthweight infant and over 13% preterm birth, compared with 7% and 9%, respectively, among women without disabilities (Table 4 ). Women with disabilities were more likely to have a long hospital stay, an infant in NICU, and to have had an infant who died than their nondisabled peers.
Postpartum, approximately 70% of women with disabilities reported ever breastfeeding or pumping and 45% reported currently breastfeeding, compared with 75% and 53%, respectively, of women without disabilities ( Table 5 ). Women with disabilities were less likely to report postpartum social support, and were less likely to visit the doctor for a postpartum check-up.
DISCUSSION
This study is the first population-based examination of maternal characteristics, health behaviors, and health care utilization among women with disabilities who have given birth to a live infant. Findings from this study suggest that recent mothers with disabilities have lower levels of education, are less likely to be married, and more likely to be receiving public insurance and have lower household income. This study also highlights significant disparities in their prepregnancy, pregnancy-related and postpartum health status, health behaviors, health care utilization, and in adverse birth outcomes between women with and without disabilities.
Similar to earlier studies on the health of pregnant women with disabilities, 2, 5, 6, [14] [15] [16] this study emphasizes the disability-related disparities in pregnancy-related risk factors associated with adverse birth outcomes. Women with disabilities compared with their nondisabled peers are more likely to report medical complications and stressful life events during pregnancy. Our findings are similar to earlier studies examining risk factors associated with adverse maternal and infant outcomes among women with disabilities. 2, 14, 15 In addition, women with disabilities in our study were at greater risk of stressful life events during their pregnancy. They also reported higher rates of physical abuse from a current or former partner during their pregnancy and reported receiving less social support following delivery. Research on the association of maternal stress and birth outcomes suggest that maternal stress is an important risk factor for adverse birth outcomes. [17] [18] [19] [20] [21] [22] These adverse birth outcomes observed in the general population could potentially have greater impact for pregnant women with disabilities. The additional medical complications of pregnancy among women with disabilities compounded by the high levels of financial, partner-related, traumatic, and emotional stress and the lack of perceived social support could potentially further compromise their health and the health of their infants.
In addition, women with disabilities were more likely to delay prenatal care until after the first trimester, report inadequate prenatal care, and were less likely to report having a postpartum check-up within 6 weeks of birth. The delay in accessing health care could in part be attributed to the negative experiences of women with disabilities with their health care providers. Women with disabilities often report that their health care providers are not able to manage their pregnancies effectively, possess negative stereotypes about their sexuality, disapprove of their pregnancy, and question their ability to parent. [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] These negative and humiliating experiences with health care providers could potentially prevent women with disabilities from seeking timely prenatal and postpartum care.
Prepregnancy differences in the health of women with disabilities in this study, including a significantly increased prevalence of asthma and an increased likelihood of unplanned pregnancy, have implications for clinicians caring for women with disabilities during their childbearing years. Delayed prenatal care increases the likelihood that these health problems may result in poor maternal and infant outcomes, including delayed recovery of women with disabilities during the postpartum period. The increased likelihood of poor infant outcomes (ie, low-birth-weight baby, preterm birth, long hospital stay, infant in NICU, and infant mortality) in women with disabilities necessitates greater attention of clinicians to the health of women with disabilities before and during pregnancy. The purposes of the PRAMS surveys are to identify groups of women and infants at high risk for health problems, and to measure progress toward goals in improving the health of mothers and infants. 11 Nevertheless, only 2 states (Rhode Island and Massachusetts) include questions that identify disability status in their surveys. Given the disparities in health and health care utilization of mothers with disabilities as well as adverse pregnancy outcomes, it is vital that the PRAMS survey going forward includes the full set of disability questions to systematically identify and monitor the health of US mothers with disabilities.
Limitations
There are several limitations to this study. The RI PRAMS is subject to self-report bias. The number of women reporting a disability is relatively small, which affects the precision and the generalizability of our findings. Women who responded to the disability screening question are likely heterogenous with mental, physical, cognitive, or sensory disabilities, which may be associated with different risks and needs. Future research is needed to examine the pregnancy complications and outcomes among mothers with specific types of disabilities. Given the cross-sectional nature of this study, we cannot ascertain whether pregnancy preceded disability. Future studies using a more comprehensive set of disability screeners are vital to understanding the health needs of pregnant women with disabilities. Finally, the PRAMS survey does not include pregnancies that result in stillbirths or in live births of multiples of 4 or more.
CONCLUSIONS
This study advances earlier studies by documenting disparities in prenatal and postnatal health care utilization and pregnancy-related complications and outcomes experienced by women with disabilities. The findings point to a need for a systematic effort to investigate pregnancy risks, complications, and outcomes of women with disabilities and highlight the need for clinicians who provide care to pregnant women with disabilities to be aware of their increased risk for poor maternal and infant outcomes. The delayed utilization of prenatal care by women with disabilities, likely due in part to social factors, necessitates a society-wide approach to ensure that women with disabilities are provided with resources to access reproductive health care and timely prenatal and postpartum care, and the support they need for successful childbearing experiences.
